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(54) THREE-DIMENSIONAL DATA DISPLAY OPERATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an easy 
deformation of a model and modeling and changing of a 
view point condition to be conducted more intuitive and 
actually closer to real situation, in a three-dimensional 
data display operating device for displaying sight (scene) 
of a three-dimensional virtual space. 
SOLUTION: The three-dimensional data display 
operating device detects a pressure distribution by a 
pressure distribution detector 108 which uses a pointing 
device, and generates a two-dimensional image showing 
the sight of the three-dimensional virtual space by an 
arithmetic unit 104, based on constitutional elements 
(object, light source, viewing point, etc.) of the three- 
dimensional virtual space. The constituting elements in 
the three-dimensional virtual space are controlled by the 
controller 101, in response to the pressure detecting 
position of the pressure distribution detector 108. 
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F ' E ' B ' ^(Dm^^PL> m>L-G 1 (glx, gly, gl f) (fc/fL g 1 f teffi 
^ffite<DX^<£>ii-£-te:$£ ; 8t£n-g>) tf>C F' E' B* |*ll:*(t^¥<tfif G 1 ' (-a 
/2. 0, gy 1' , gzl') £:5t<#>-5 (07» (b) (D&^iW&A 04). ® 
C F' E* B' fflfr { D5Lfc-t.i*\Z. (EI7<£> (b) . u0Gl' rt^TMKBfiWIS 

j$ (07© (b) <D£WfiS*£4 0 5) fcIF*3€J£n£>a*57WCJ6£T, iffttll 1 0 9 
IfiWfe (SEJ^/HIte) Sr^JBfr UTftHW^B 1 0 1 ^tl^tl^y- y S 

lOisn ^ifiOo 

[0 0 6 8] 

(^.^^■7°S 1 0 <DMW) 
[0 0 6 9] 

-rtztD-z* fflmmwi o i <D^iz^K>mi^ifLm^mwaimm 1 1 1 PDi_k' ( 

- a/2. 0, pyl'_k, pzl' _k) (k = 0, , N * N) O^TSC F 

' E* B' ®lfrZM.t^9 : )l<D£&Mmz^&nZ>&{K\€l&&i&}ii'?Z>o fit, 

Ad*pf l_kn^ xfftlE^rSl^^lib^-tt^o fcfc'Lpf l_kn«, V-/fcf> 
^r-^H 1 §ffl^T#lUfc. M*l:W5t>-»W>hPD l_k ( 
pxl k, py l_k, pfl k) <£>3#@CQ^sSt (J£JjM.) IZttffcT&fcmtly 

[0 0 7 0] 

, X^-^^S 1 2-\j!Oo 
[0 0 7 1] 

(X^^^S 1 1 <DS£H^) 
[0 0 7 2 ] 

-TtS:^^. ffl'MSiW 1 0 1 CD^^-fCcfc VWm-'giW. 1 0 4tt, Xf7^S8©Glf:I^ 

X, ^E^l'SrfllfiJc-rsS-ra^ (vxi, v y i , yzi) (i=0, , n V e r t i 

ces) y$ft^D{-^cDJ:-5^lElfe$-t±-g)o 

gzl' >= 0<7}i»^-»y$ftIE^fa£S*<hU-TBf ftJ^O IZA 6 [alti 
gzl' <0(D^-&^y$lbjE^[p]S:S*i:UXS:P#f+^D{-A 9 0fe 
-htB^M^cDM^^— /tUgfl 0 5 iZ^y'JV-r— ^tUT^Stl^. 
[0 0 7 3] 

Uf'^S 1 2 <DH&"K) 

<n iziTti, ^-^u— ?iz^z>±.ffl j £> j v-^(Dxt}e)^m$:mm-rz> (12170 (c) #sg) 

o 

[0 0 7 4] 

-T££*d-£, $jiig 1 0 1 v&wmm 1 0 4H srau;fc±jiHr>+f-©ffi2j# 

^JttfSPDu (pxu-k, pxu-k, pfu-k) (k = 0, , N*N) lZ$5^ 

-c. m&n^L mscD (c) 1 n a^SE-rs*^ (t*nj;o^v^p f u 

1 7^jfit^o 
[0 0 7 5] 

Ur-y^S 1 3 (Dl^Bg) 

Z\Z\-Cte, -hSBEE^^-^PPD u (pxu-k, pyu-k, pfu-k) (k=0, 

, N * N) Oi-tGu (gux, guy, guf) <Di£.miLJ3l£±~e<DtttS&iZ£Z>tti$. 

[0 0 7 6] 

-T^to-fe^T, 1 0 1 <Z>fJM*lc«fcOJ»ftM!¥WSfli 1 0 9«, PDu (pxu-k 
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, pyu — k, pfu — k) (k = 0, , N * N) Ol-DG u (gux, guy, g 

uf) £l^T<Dit^5£-e;fc#>'g>o 

[0 0 7 7] 

N*N N*N 
gux= (2 (pxu-k*pfu-k)) /2p f u-k (it- 7) 

k=0 k=0 

N*N N*N 
guy= (S (pyu-k*pfu-k) ) /Spfu-k (£-8) 10 

k=0 k=0 
N*N 

guf = 2pfu-k/. N*N ( g u f KWSJE* ) (£-9) 
k=0 

D' C B' ^C7)2|^ (gux, guy, guf) (fc/clguf 

tej£t}mfc<D-z?^<Dm&temmznz>) <da' d' c b* ^c^t^j&teBGu' ( 20 

gxu', a/ 2. 0, gzu') &Jk#>Z> (S70 (c) #Bg) „ ^fc. ®A' D' C 
' B' Mfr<bn,tz£^iZ (07(D (c) #Bg) , I©Gu' T^^JKZ) (El 7 CD 

(c) ©£tSii4 0 8) tC^^n^^S^tC^UX, l»gll0 9« (3£ 

[0 0 7 8] 

(X^-y^S 1 4<Dt£HJ) 
[0 0 7 9] 

-r^fe-^, f&ra&tti o i cD^^-tCcto^^iKM^m^si hb, PDu_k' ( 30 

pxu' k, a/2. 0, pzu' k) (k = 0, , N * N) cD^trSA' D' 

Ad*pfu_kn», ymM.J3fa^UW)Z1±Z>o fcfc'lpfu_knH -7 7 t°> 
-y;i/Tu$f^T#Ilfc. i^t:W4t>-»^>NPDu_k (px 
u_k, pyu_k, pfu_k) c7)3#@CD^^ (EE:*/*) \zn^r ^Y^mfiJ—^ )V 

[0 0 8 0] 

. :/S 1 6 ^iltTo 40 

[0 0 8 1 ] 

(x-^^^s 1 5 (Dmw) 

[0 0 8 2] 

T^tD"^, f&JP^gl 0 1 CD^>^-(CJ;0^#^S 1 0 4te, 7t7^S 8©GulcS^li 

T\ ^^PSrfltfifc-r -S^S-JS^ (vxi, vyi, yzi) (i=0, , nVerti 

ces) z $fiMD^aTcD=t:-5fC|Hlfe$i±^>o 

s z u ' >=0(D^-g-^x$|&IE^fp]SrS2ptbTB#atMD(CA 0 13^ 

s z u ' <ocD«-g— txmjEjjfa&MmtvxfcmEimoizA 9\m& 

-hBESEIglfcOlHj&T 5 — ^HU ^^USSl 0 5l:tr;Pf-^il/T^Sti5, 50 
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[0 0 8 3] 

(X^r^S 1 6(DsKW) 

o 

[0 0 8 4] 

-rts.t>*>. m'M$&wi o i (D^)^\z^Dm.wmsi o 4«, ltcTSihz >+>-<*) 

^JlWfBPDd (pxd-k, pxd-k, pfd-k) (k = 0, , N*N) ^*3^ 

T> JPffim^ (mS<D (d) cDjnEEM^5 1 5) (t'DiC^t^ P f d 

2 O^ittf. 
[0 0 8 5] 

(X^y 1 7 (DWtm) 

TM^ffiPDd (pxd-k, pyd-k, pfd-k) (k = 0, 

N * N) ©I-DGd (gdx, gdy, gdf) J:^©2*JS;£lw<fc*a*t 
[0 0 8 6] 

T££*3*>£-r. Hllii 1 0 1 <Otfl»^fc«t01ftf^»W»fli 1 0 9te, PDd (pxd-k 
pyd-k, pfd-k) (k=0, , N * N) 0i-L>Gd (gdx, gdy, g 

df) S:RT<^Stlt^"^5fc*^> = 
[0 0 8 7] 

N*N N*N 
gdx= (2 (pxd-k*pfd-k) ) /Spfd-k (£-10) 

k=0 k=0 

N*N N*N 
gdy= (2 (pyd-k*pfd-k) ) /2pfu-k (£-11) 

k=0 k=0 
N*N 

gdf = 2pfd-k/. N*Ntt¥£E***?) (£-12) 
k=0 

F* G' H' -\0D^^5:%X.> S'L^G d (gdx, gdy, gdf) (fcfc'tgd f ttffi 
^»^0-t?^<D*-a-««S^^n-5) ©E' F' G' H' ftfC^t^fcyfiSGd ' (gx 
d* , -a/2. 0, gzd' ) (BI7CD (c) #ff§) . ®E' F' G' 

H' MfrZM.ltt.'&iZ (El 7 (d) ) . " ©G d ' ^tfJKOfitl^ (El 7 CP (d) # 

fig) c^^n-s^s^cfSUT, jg^Kfgti o v$m/w&) ^jbtlt 

[0 0 8 8] 

(X-r-^^S 1 8 COI^BJ) 
[0 0 8 9] 

T^to-fe. HiSI l 0 l ©tfo^KJ; DlSmiiMfffigtl lltt. PDd_k' ( 

pxd' _k, -a/2. 0, pzd' _k) (k = 0, , N*N) CD*-?®E' F 

, Ad*pfd_kn^, y$iIE^fa^K£i±-5>. fcfc'Up f d_kntt, V^^H>^ 
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"7— ZfJVT d&m^T&Mlsfz. mfo&&lznfoTZ>1z> > h PDd_k (p 
xd_k, pyd_k, p f d_k ) (D^miZttfoT Z>Yfmt)?— )V<omr?$>%>» 
[0 0 9 0] 

[0 0 9 1 ] 

(x^vzfs i 9<Dmm) 

Z\Z\TIZ, : £5 i JV(D\B}fc&mi : T-TZ>° 
[0 0 9 2] 

-r^tD*.. mm^mi o 1 cd^^ iz^omw^mi 0411 x^^zfs 1 6©guhs^ 

V*T, ^e^U^^jc-r^^-Il^ (vxi. vyi, yzi) (i=0, , n Ve r 10 

t ices) z mm<0 \ZKXT<D<k5lZ[B}&Z J &Z>o 

s z d' >=0<D«-g-^x$4jE^^]«:S2pchUTSB#fti^^^A Slslfe 

s z d' <OCO^-g-^xfftiE^lB]S:a£pi:UXB#Iti^D^A 0 Ofe 

-hia^M^Oll^^— ^tt, /t'Jgll 0 5 iZ^JV^—^ t. LTM^n-So 
[0 0 9 3] 

Uf7^S2 0©iHJ) 
[0 0 9 4] 

-T^^)*,, Migf 1 0 1 O^II <t Wfgf 1 0 4 u, ^t'jgiiosc^i^t 

[0 0 9 5] 

sei o 6 izfeM-z tifzwmz. ^©s^g^gt i o T'xttj^^nx^^^Uff ^n-s 

o 

[0 0 9 6] 

[0 0 9 7] 30 

Uf-^s2 i omw) 

[0 0 9 8] 

Ut7^S 2 2 cDlftHJI) 
Higf 1 0 ltt^^USll 0 5 {C^S^-SSS^^^-^^U^— ^^77^i^il 0 3 

[0 0 9 9] 

$tiz, f^ffl^^— t/;^— ^^fiE^^fetcMb-r, Biio. Biii, bi i 2 &m^xm.m-r 40 

-5>o 
[0100] 

Ell Otefls/B^£J¥ffi<DP#i£^-f-E|-e£>D. HM©}f E$ 0 ~ 1 0 0 ^J-T^^E^ 

tifci^ossi, 6, i o &m\zmi -c£>z>„ 

[0101] 

^^iffffl^Wi^^i^^^-^^^ti,, z\(D^m^ ^■nmm\zi=,^x\%m 1 

TjkLfz'hCO-C^^o 50 
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[0102] _ 
[0 1 0 3 3 

* ft. 5£ ^<foW 13 E Mft&ik £ -a- ^ sb iz JftfP co ?j S: in A & ttnti & ^^^<t^^ 

[0104] 
[0 10 5] 
[0106] 

mi 3\ttmw(Dn2<D^ffim<nm&*^-S'?vvzm-i:&K). mi ^m— n^fcm— m 

«3e-r*i»f^flE*ttHiiH3£««Tr*o, mmmmi o nzxK>mm^ti?>o ummmio 

*tasL «^«») &fwwr*. *;tsfiM&«!&aa*ai«« 1 1 i«> m^^ttw 
mwi o 8x^.m^nr^iiLm.E^mmmizM^'c. issi 1 o i tca^-r^^ET-Mk? — 
?±<D£<D&ftizttm\s. itmtiffiiEmwi 1 o-ewMznfcmtm&mz. e<du^<d 

[0107] 

in i 4 (i^^wjco^jiaf^aa^^-r^a— h~e$>v. 03tR-7r7^ (s) # 

[0108] 

(x^^s o coi^b^) 

mmm^mm^m^n^ii. mmmsi o 1 «*-r, 02 K^-ra-EE^-fc^-ti- 

2 0 9 a~2 0 9 d) £*JJ$8Hb-T ^LT, f -i'X7 , H'SI2 0 2_htC, ^"^U — 9 
2 0 7 ^ffi^ir>it®{3iP^^J¥ffi^7?:m'J^-r-5>fcS6CO^^m7K ; S:^7K-r^c 

[0109] 

$HlW"ett> ^--b>1t 2 0 9 a~ 2 0 9 d C04®C0<ifCDS r e : b> ^>^> V^ilWJBttw^g^CCO 
[0110] 

^-^lx — ^2 0 7^^f^bXV^rBl, £-fe>+>-2 0 9 a~2 0 9 dCD? ^«r3>tfrL — 

^2oi^iimm^ pfemmtr— zf)vm2 o 6) sriiu-cfci^sn, /^usti 

0 5(I^$n5. 3>ta-^2 0 ltt, gI$nTtfc^t>^2 0 9 a~ 2 0 9 d 

^7§t7hu 5&m&tiy £ — &&xt>-rz>o iixmufcw?^-? — ^(Dmi^m^ 

[0111] 
[0 1 12] 

X.IZ. *^lfiW©^l^r-^r-^4fi!E*ftKH^"C, 015, 13 16, 017, El 

1 8 £ffl^-C!£BJ§-r£ 0 
[0113] 
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<^t. EE^j-t>+»-^-t>->>^-e#^)$Sffl (o~pmax) -r^ii^n-ri^-i). 

[0 114] 
[0 115] 

*^JT«. ^d*T?*©^tiAT?t)te©tftf^#il^UJ:5^«j*^lftf^'T?#*«k , 5 

, l*f^***S)IIB»CllPffi"r f -ma x tUfct*. J¥ffitf^ffl*OW«tt0 1 10 

sm<D+@a * *gfn-r z> z. t # * . 

[0 1 16] 
[0117] 

[0 118] 

f -m i d 'tU dcD^mfiitc^-r^>f^ffl^;SrTS4 , Fp^<D 5 0 cttnH Jtpffi £ ;b co 

[0 1 19] 
[0 1 2 0] 

Pgsfi <h £: ft -5 =k "5 U /to 
[0121] 

# (D -f * — il D <D =E y*) V & ^ B ^ ^ M B# M "C f£fi£ T £ d t #*rJ ffi. £l Z> . 
[0 1 2 2] 

[0 12 3] 
[0 1 2 4] 

<D&timi^mm\zmcxm^m<D^mt^mzmx^n^ti(Dmm^mmT^mt}miE 
^wt&m-D&o\zTz>. 

[0 1 2 5] 

z\(D<£3izmj&-tz> z\ii-v. ^m<D!®)fc(Di&m^—$'$:mz. mftmoftfeh^y^jiizto 



o 

[0 1 2 6] 
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[0127] 

[0128] 
[0129] 
[0130] 

[01] &mm<Dmi<DnMmv>tgf&&^-?7'nv?^ 

[0 2 ] ^^H^cD^^^A^iJ^^n-S^^^^TIit^S 
[0 3] ^ 1 co^lM^JcD^JtafMa^^T^a— ^^r— h 

[04] : ErU>^Ji^^^^t0 

[0 5] ^;W5r— ^^fltrfc-rSM^^— ^iRtftfU 3'>T-^^1"i 
[0 6 ] 3^7c{Ri@^^^*3^^Rii^ ; e^;K^^^ ; £^"rt^^0 

[0 7 ] {gS5t^^cDa-®#j^'i^^F i 3ii^ ; &5^;KDm^ ; &^-r0 
[0 8] a-m^^^j-fe>^^aiT^>ffi^j5>^ii*fg ; s:^"r0 
[09 ] mmmiz&if&mm^'v tf>yf-^©w4*tB 

[0 10] ^ 1 <7DHJg0iJ©^ffl^/i:W/EEcDM^ ; S:^-r0 

[0 1 1 ] ^1 (DmMM<Di^mtj^— -f)V^— ^©W?:*t0 

[0 12] 1 (D^WJ(£tf^^£Wffi<7)ll@^<£frtl<^M£;^-r0 

[013] ^mw<nw.2<D^mm<Dmj& : £:^~$~~J'uyt'm 
[0 1 4 ] w, 2 (DmM&KDMWfi&m&TF-r-? 5^— h 

[015] 12 (75^IM^JcO{^ffl^i*¥ffiCDM^ ; S:^-r0 
[016] Jg2 ©HlWCD^ffl^r- ^)V : r— ^<D^iJ?r^-r0 

[01 7 ] $2 <Dmmm<nwfrz: ti<D\^7. h^7Assta 

10 1 3nfc|J=|gS 

102 r-^/37>FAM 

103 77 r-f ji^s 
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10 6 hrt^tU^i 

10 7 ^^cg 

10 8 EE^^^lfr&ttii 
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